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Gene expression in bovine clones
Craig S. Smith, David N. Wells, Berg Debbie, Beaumont Sue,
Peter L. Pfeffer
AgResearch Hamilton, New Zealand
Incomplete reprogramming of the donor nucleus in bovine
somatic cell nuclear transfer accounts for low success rates in
cloning. The efficiency of reprogramming in in vitro
produced (IVP) blastocysts and those produced by somatic
cell nuclear transfer (NT) can be compared quantitatively,
spatially and temporally. We describe here an optimised
procedure for measuring multiple genes in a single embryo
based on the use of dual carriers during RNA isolation, the
addition of an exogenous spike, use of anchored primers for
reverse transcription and real-time SYBR-green-based RT-
PCR with 1:2 dilutions as repeats. Results based on eight
genes showed considerable embryo to embryo variation with
late grade 3 NT blastocysts having consistently lower
expression levels of all eight genes. Only Ifitm3/fragilis was
more highly expressed in clones. Whole mount in situ
hybridisation showed Ifitm3 to be inner-cell-mass-specific
with no ectopic expression in clones. We explain differences
in expression between IVP and NT embryos via a stochastic
model of reprogramming errors. To test this, we have
established a non-invasive assay based on a transgenic
Oct4-eGFP construct with stably transfected bovine fibro-
blasts used as donor cells for NT. Results suggest that ectopic
GFP expression is often seen, and we are presently examining
the expression of the endogenous Oct4 locus as well as other
genes for concurrent mis-expression.
doi:10.1016/j.ydbio.2006.04.130
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FOXL2 is a forkhead transcription factor expressed in the
eye, ovary and pituitary gland. Loss of function mutations in
humans and mice confirm a functional role for FOXL2 in the
eye and ovary, but its role in the pituitary is not yet defined.
We report that FOXL2 is activated at e12.5 in cells that have
stopped dividing and begun to form the anterior lobe of the
pituitary gland. FOXL2 co-localizes with the glycoprotein
hormone alpha-subunit (aGSU) from e12.5 through adulthood
in gonadotropes and thyrotropes. The coincident expression
patterns of FOXL2 and aGSU suggest that the aGSU gene
(Cga) is a downstream target of FOXL2. We report that
FOXL2 regulates mouse Cga transcription in gonadotrope-
derived and thyrotrope-derived cell lines. Moreover, over-
expression of FOXL2, modified to be an obligatory activator
by fusing it to the strong activation domain from the viral
protein VP16, is sufficient to cause ectopic expression of
aGSU in transgenic mice. The initiation of Foxl2 transcrip-
tion in quiescent cells at e12.5 suggests that its expression
might be affected by the homeobox transcription factors Lhx3,
Lhx4 and Prop1. Using mice with loss of function mutation in
each of these genes, we determined that normal FOXL2
expression requires the transcription factors Lhx3 and Lhx4,
but not Prop1. FOXL2 expression precedes that of genes
necessary for gonadotrope- and thyrotrope-specific develop-
ment and it can enhance aGSU expression, suggesting a role
for FOXL2 in early pituitary development and regulation of
the Cga gene.
doi:10.1016/j.ydbio.2006.04.131
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Functional analysis of a distant 3V Bmp2 cis-regulatory
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The Bmp2 gene is expressed in numerous embryonic
locations and is implicated in signaling events that control
osteoblast differentiation, as well as the development of
numerous other skeletal and soft tissues. To identify
potentially distant cis-regulatory elements that control
Bmp2 transcription, we have used BAC transgenes to
analyze a 392.5-kilobase genomic region flanking the mouse
Bmp2 gene. Our preliminary BAC ‘‘scan’’ of the Bmp2
locus strongly suggests that elements controlling Bmp2
expression in numerous tissues map to distinct 5V and 3V
doi:10.1016/j.ydbio.2006.04.129
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